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Abstract 
 Evaluating the effectiveness of teaching and learning core knowledge 
outcomes and professional skills is a highly challenging task that has not yet been 
satisfactorily addressed at higher education level. The iTeach European project 
consortium developed a framework for assessing the effectiveness of various 
pedagogical methodologies in chemical engineering education, including those aiming 
to promote important core competencies related to employability, in a range of 
geographical and educational contexts.  
The framework was firstly implemented in a core chemical engineering area 
(reaction engineering) to check its usability and robustness, and subsequently was also 
tested on a range of subject areas from various branches of engineering and other 
disciplines, one of which is analysed in more detail in this contribution. The results of 
this broader assessment encompassed a much more diverse student body with varying 
educational experiences and a wider range of different teaching methodologies. The 
outcomes of this assessment are highlighted and the benefits of such an objective 
approach for evaluating teaching effectiveness is discussed. 
 
Keywords:  teaching efficiency, pedagogical methodologies, course 
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1 Introduction 
Two of the proposed ‘Europe 2020’ flagship initiatives are of special relevance 
to education and training: i) the “Youth on the Move” initiative; and ii) the “Agenda for 
new skills and jobs” initiative. Both of these flagship initiatives highlight the need to 
upgrade skills and to boost employability. Progress has to be made to improve the 
identification of training needs, increase the labour market relevance of education and 
training, facilitate individuals’ access to lifelong learning opportunities and guidance, 
and ensure smooth transitions between the worlds of education, training and 
employment. Nevertheless, engineering educators still need to develop and apply new 
approaches for teaching and learning, which in turn will require effective professional 
development to respond to the challenge of becoming a professional engineering 
educator (Fink et al., 2005). 
The rapidly changing technology needs of a global knowledge economy are 
also challenging the nature of engineering practice, demanding far broader skills than 
simply the mastery of scientific and technological disciplines. Educators at the 
universities have a tendency to place emphasis predominantly on the fundamental 
knowledge and research methodologies in their courses. Whilst practical experience is 
offered through laboratory exercises, research and design projects and, where 
available, through industrial internships, engineering practice is more challenging to 
deliver within a University environment. Different pedagogical approaches, such as 
student-centred learning methodologies, have been shown to induce an active 
participation of the learners in their training, to address the calls from industry on what 
they need from engineering graduates (Jollands and Molyneaux, 2011; Kockmann et 
al., 2016; Mills and Treagust, 2003). Effectively, a more extensive involvement of 
industrial experts in the curriculum design and delivery, and more extensive exposure 
to industrial practice through internships are required to ensure that relevant 
competencies are developed (Glassey and Brown, 2014; Favre et al., 2008).  
On the other hand, it is important that robust criteria for assessing the 
effectiveness of the core knowledge and competency delivery are implemented across 
the higher education sector to ensure the achievement of key aims of education 
policies. After all, the famous quote of Peter Drucker that ‘What gets measured, gets 
improved’ (Drucker, 1992) is generally recognised. Thus, evaluating the effectiveness 
of teaching and competency development will enable the identification of the most 
effective ways of promoting these competencies and ultimately improve their delivery. 
A clear definition by the training centres, e.g. of chemical engineering, concerning the 
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objectives, contents and challenges in achieving these (Favre et al., 2008; Felder et al., 
2000b; Westmoreland, 2008; Westmoreland, 2014), as well as the strategies of 
educational choice, including new forms of learning for students, is required. However, 
to define the objectives and the content, measureable indicators have to be defined and 
determined for teaching effectiveness in various forms. 
A preliminary survey of the pedagogical literature on measuring the 
effectiveness of pedagogical approaches in education has shown that most reports on 
assessing the effectiveness of teaching have been related to primary or secondary 
school teaching evaluation, and not the higher education (see, for example, Baird et al. 
2016). In the last two decades, however, there have been some studies and projects 
focused on establishing a system of measuring the effectiveness of teaching in higher 
education courses (e.g. Allan et al. 2009; Bembenutty, 2009) and vocational education 
and training (e.g. Burnett and Clarke, 1999), some of them specifically addressing the 
engineering discipline (e.g. Cabrera et al. 2001; Chalmers, 2007). Attempts to establish 
metrics for teaching effectiveness have assumed many forms but frequently they have 
focused on student responses to questionnaires. Despite some opposition to 
incorporating such student ratings in university evaluation, they are also widely used by 
governments to measure the effectiveness of educational provision. One such example 
is the use of student satisfaction in the Teaching Excellence and Student Outcome 
Framework in the UK, which assesses excellence in teaching at universities and 
colleges to establish how well they ensure excellent outcomes for their students in 
terms of graduate-level employment or further study (Department for Education, 2016).  
The question of how to determine whether or not a specific teaching approach 
or an instructional programme is effective is not a new challenge (Felder et al., 2000a). 
The traditional and the most widespread assessment approaches used in engineering 
education (courses, curricula, and research investigations) are discussed by Olds et al. 
(2005). But, as outlined by the authors, one should always bear in mind that the ultimate 
purpose of the assessment of education (or any type of evaluation) should be to 
improve student learning, which begins with setting objectives and reviewing them with 
each assessment activity (Olds et al.., 2005). Felder et al. (2000a) argue that the 
assessment of teaching should be carried out for a clearly defined purpose — to 
evaluate teaching effectiveness (summative assessment) or to improve it (formative 
assessment). 
According to Felder et al. (2000a), the assessment of teaching should be 
carried out in the context of published goals, measurable performance criteria, and 
agreed-upon forms of evidence. The evidence should come from a variety of sources, 
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including learning outcome assessment, student end-of-course ratings, student 
surveys, focus groups, interviews, retrospective student evaluations of courses and 
instructors, alumni and peer evaluations, and self-assessments. Nearly all these 
aspects are addressed in the framework described herein. 
This work presents a framework for assessing the effectiveness of various 
pedagogical methodologies in chemical engineering education, including those aiming 
to promote important core competencies related to employability, in a range of 
geographical and educational contexts. This framework was developed after several 
focus group sessions with various stakeholders, including academics, students, 
graduates and employers, from different countries across Europe. Subsequently, it was 
implemented in a core chemical engineering area (reaction engineering) across all 
iTeach partners to check its usability and robustness, giving also the opportunity to 
improve/correct it, if required. Then, the framework was extended to other disciplines, 
in other areas and branches of engineering, where students are exposed to different 
teaching methodologies. 
 
2  Methods 
2.1 Assessment framework development 
The methodology involved in the development of the assessment framework 
consisted of: 
• Promoting closer involvement of employer organisations in chemical 
engineering curriculum design; 
• Establishing state-of-the art methodologies to assess the effectiveness of 
teaching core chemical engineering knowledge; 
• Defining various indicators of the effectiveness of teaching in chemical 
engineering higher education; 
• Investigating methods of effectively acquiring employability competencies; 
• Testing the framework at partner institutions focusing on various 
pedagogic methodologies. 
The outcome was the development of a toolkit in Microsoft Excel for the framework 
exploitation by any higher education institution interested in the assessment, 
 5 
 
comparison and communication of their teaching effectiveness in a given course, for 
instance, when applying different pedagogical methodologies. This toolkit is available 
for download in the Supplementary Information section. The developed assessment 
framework considers six metrics (cf. Table 1), evaluated on a scale ranging from 1 to 5 
(cf. Table 2). The evaluation of a specific methodology or a course by any institution 
requires the distribution of the questionnaires available in the Supplementary 
Information to the interested parties involved on the educational process (i.e. the 
stakeholders) and the collection of students’ marks as detailed below. The gathered 
answers must be uploaded into the spreadsheet which converts them into a single 
classification, for each metric and stakeholder group (A – Academics, E – Employers, 
G - Graduates (i.e. graduated over the last 5 years) and S – Students), as detailed 
below. Calculation of each metric considers the mean value obtained in all 
corresponding questions (see questionnaires in Supplementary Information). 
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Table 1 – Assessment framework metrics and corresponding calculation formulas. 
Metric Title / Description Formula * Eq. 
1 
Strategic nature of the course/discipline 
Deals with the importance of a teaching unit (course) for the global learning outcomes of the 
study programme. Does this teaching unit (course) bring necessary knowledge and skills and is 
it adapted to what the graduates are expected to apply in professional situation? 
( )M1 2 2 5= + +A G E /             
 
(1) 
2 
Relevance of the proposed formation 
Assesses the content of the teaching unit (course). Does it allow to reach a sufficient level, and 
does it cover all it should? 
( )M2 2 5= + + +A G E S /                    
 
(2) 
3 
Relevance of the proposed pedagogy 
Relies on the pedagogy and on the chosen teaching method. Does it allow an efficient acquisition 
of the skills and knowledge to be taught? 
( )M3 2 2 5= + +A G S /              (3) 
4 
Perception of relevance of the pedagogical approach 
Assesses the perception of the teaching unit (course) by the students, from a qualitative and 
organizational point of view. 
M4 S=                                                                      (4) 
5 
Evaluation of acquisitions 
Deals with knowledge acquisition by students as measured mostly by the marks at the end of the 
teaching unit (course), adjusted by the overall cohort performance. 
3 3
1 1
3 3
1 1
3 3
M5= 3
3 3
− −
= =
− −
= =
   
   
   
   
   
    
   
   
   
   
   
   
 
 
course cohort
y y
course cohort
y i y i
i i
course cohort
y y
course cohort
y i y i
i i
AM AM
/
AM / AM /
STD STD
/
STD / STD /
 **       (5) 
6 
Evaluation of transfer 
Assesses not only the teaching efficiency of a single teaching unit (course) but also gives a 
measure of the whole formation. The evaluation of transfer must be performed in professional 
context, during internship if possible, or during the early career years. 
( )M6= 2 2 5+ +A G E /                                             
 
(6) 
*  A – Academics, E – Employers, G – Graduates, S – Students. 
** AM – average mark, STD – standard deviation, both referring to either course or student cohort; y – assessment year. 
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Each metric score has a weighted contribution from the different categories of 
stakeholders. The stakeholders’ weightings used for each metric, and the metrics 
themselves, were defined during the discussions that took place in focus group 
sessions with all the stakeholders from Portugal, UK, Germany, France, Slovakia and 
Macedonia. For instance, metric 1 assesses the strategic nature of the course/discipline 
under evaluation (more info about each metric is provided in Table 1). However, it is 
difficult for the students enrolled in the programme to have a clear and sound opinion 
about that topic (i.e., they do not yet have a strategic view of the discipline without 
finishing the whole programme first), and therefore their opinion is not taken into 
account in this metric, where academics and employers have more relevant opinions 
(higher weighting) than the graduates (cf. Eq. 1). At the other extreme is metric 4, 
related to the perception of the relevance of the pedagogical approach to be assessed. 
In this case, only the opinion of students currently enrolled in the course is taken into 
account (graduates’ opinion was not included in this metric, because at the time they 
studied the course being evaluated, the pedagogical methodology employed could 
have been different). It is worth mentioning that other weights/stakeholder contributions 
can be considered and changed in the developed toolkit by other higher education 
institutions testing the framework, if required in a specific context of the institution.   
It is worth noting that the equation used to estimate metric 5 (Eq. (5)) is based 
solely on students marks, and so it is not obtained from a questionnaire. To assess the 
acquisition of knowledge by the students when employing different pedagogical 
methodologies, Eq. (5) considers the average mark (AM) and the standard deviation 
(STD) in the course and student cohort, during the assessed year (y) and the 3 previous 
years. Hence, when students are exposed to a new pedagogical methodology, increase 
in marks should be as high as possible, but related to the whole cohort performance so 
as to adjust for an overall improvement in the whole cohort, not just in a given 
course/module. Similarly, a decrease in the standard deviation is expected with highly 
effective pedagogical methodologies, indicating a uniform understanding by the cohort 
of students (or the absence of students who were lost in some parts of the course). 
Moreover, with such arrangement, metric 5 is independent of the grading scale. The 
multiplication parameter of 3 in Eq. (3) refers to the expected average of the 
classification scale used (cf. Table 2). 
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Table 2 – Classification scale for each metric. 
Metric 
Classification scale 
0 1 2 3 4 5 
M1 Useless Accessory 
Modestly 
helpful 
Average Important Very Important 
M2 Useless Accessory 
Modestly 
helpful 
Average Important Very Important 
M3 
To be 
modified 
Very poor Poor Average Good Very Good 
M4 
To be 
modified 
Very poor Poor Average Good Very Good 
M5 
To be 
modified 
Very poor Poor Average Good Very Good 
M6 
To be 
modified 
Very poor Poor Average Good Very Good 
 
 
2.2 Assessment framework implementation  
2.2.1 Assessment framework version 1.0 (without 
metric 5) 
Pilot testing of the assessment framework was performed in the countries of 
the iTeach consortium members (Portugal, UK, France, Germany, Slovakia and 
Macedonia). Chemical reaction engineering courses were chosen for testing version 
1.0 of the assessment framework because this is a core course of chemical engineering 
programmes that is delivered by all the institutions participating in this study. In addition, 
since the course contents are similar across these institutions (thus the level of 
depth/knowledge/difficulty is similar), it provided the opportunity to assess the 
robustness of the assessment framework with each partner using different pedagogical 
methodologies in course delivery. Table 3 lists the pedagogical approaches that each 
partner institution used for teaching chemical reaction engineering when the pilot study 
took place (during the academic year 2015/2016).  
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Table 3 – Institutions piloting the assessment framework version 1.0 and pedagogical 
approaches used for teaching chemical reaction engineering course. 
Institution Pedagogical approaches 
University of Newcastle (UNEW) Recorded lectures & problem-based learning 
Université de Lorraine (UL) Problem-based learning & traditional lectures 
International Balkan University 
(IBU) 
Work-based learning & traditional lectures 
Universidade do Porto (UP) Recorded lectures & practical instruction via labs 
Slovak University of Technology 
in Bratislava (SUTB) 
Traditional lectures & practical instruction via labs 
TU Dortmund University (TUD) Work-based learning & problem-based learning 
 
2.2.2 Assessment framework version 2.0 (including 
metric 5) 
Based on the outcomes of the first stage piloting, the final version of the 
assessment framework was carried out after simplifying/clarifying some questions of 
the online survey (upon comments and suggestions made by all stakeholder partners 
invited to participate) and the inclusion of metric 5 as detailed above. Since the 
assessment framework can be extended to disciplines other than chemical engineering, 
it was piloted for assessing other courses, mostly in engineering programmes. The 
results obtained for Disperse Generation, a 6 ECTS course (4 hrs of contact per week) 
from the 5th academic year of the 5 years long Integrated Master in Electrical and 
Computers Engineering program at the Faculty of Engineering - University of Porto 
(FEUP) are described here as a case study.  
 
3 Results of the assessment framework testing  
3.1 First-stage: chemical reaction engineering 
As detailed in section 2.2.1, version 1.0 of the assessment framework was 
piloted among the iTeach partners and chemical reaction engineering courses were 
chosen as case-study. Figure 1 shows the response rates to questionnaires from invited 
stakeholders in the pilot study. A total of 464 stakeholders responded out of 3660 
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invitations sent (Fig. 1a)), with 217 of the respondents being students, namely 18 from 
UNEW, 86 from UL, 31 from IBU, 18 from UP, 41 from SUTB and 23 from TUD; Fig. 
1b) shows these data as well as contributions per partner for the other stakeholders. 
Overall response rate was 12.7 %, but this varied considerably among the stakeholders: 
from 6.3% for the employers, up to 28.0% for the academics; response rates for 
graduates and students were 10.1 % and 15.1%, respectively. The stakeholders were 
approached through invitations via mailing lists, although in some cases several 
reminders were sent to increase participation, except UL that also invited students 
during classes.  
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Figure 1 – a) Number of invitations and responses per stakeholder group for piloting the 
assessment framework version 1.0 (results of the pilot study in Germany are included but due 
to the lack of responses from employers, they were excluded from the calculation of metrics M1, 
M2 and M6 for Germany only). b) Percentages of responses per stakeholder per institution. 
 
The results obtained from the pilot implementation of version 1.0, wherein all 
metrics have been calculated as detailed in Table 2 (except metric 5), showed the 
absence of major differences among partners (cf. Figure 2). The main reason ascribed 
for this is that chemical reaction engineering course is core in chemical engineering 
programmes, highlighting the robustness of the developed framework, as expected. In 
general, values around 4 were obtained for metrics M1 to M4, revealing a 
Good/Important feedback from the stakeholders. Nevertheless, a major deviation 
between countries was found in metric “M4 – Perception of relevance of the 
pedagogical approach”, as different pedagogical approaches have been implemented 
(cf. Table 3). 
 
b) 
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Figure 2 – iTeach assessment framework (v. 1.0) measurements for chemical reaction 
engineering courses in Portugal, UK, France, Slovakia and Macedonia. 
 
3.2 Second-stage: disperse generation 
As described above (section 2.2.2), the Disperse Generation course belongs 
to a different area of knowledge – the power systems specialization (5th year) within the 
Integrated Mater in Electrical and Computers Engineering available at FEUP. The 
professor responsible for this course gathered the contact details of 279 stakeholders 
that were invited to answer the questionnaire. Due to the low response rates obtained 
in the first piloting stage, 4 reminders were sent throughout the pilot implementation 
period in the academic year of 2016/2017 (1st semester). The overall stakeholder’s 
response rate doubled, up to 27 % (74 participants out of 279 invitations – cf. Figure 3). 
Again, academics and students had the highest response rates (42.9 and 40.4%, 
respectively); for graduates it was 20.5% and again the lowest was found among 
employers – 17.3%, although this showed the largest increase as compared to stage 1 
of the pilot study (by a factor of 2.7). 
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Figure 3 – Number of invitations vs. participants per stakeholder group for piloting the 
assessment framework version 2.0. 
 
The pairs Academics-Employers and Graduates-Students had a similar 
number of participants (Figure 3). None of the stakeholder groups answered all the 
questions of the assessment framework survey, although the lowest survey completion 
rate was 84 % by the Academics (cf. Figure 4).  
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Figure 4 – Survey completion rate per stakeholder group when piloting the assessment 
framework version 2.0. 
 
Parity plots shown in Figure 5 illustrate that each pair Graduates-Students and 
Academics-Employers share similar opinions for the metrics of the assessment 
framework they were questioned. Graduates and Students attributed nearly the same 
value to the metrics “M2 - Relevance of the proposed formation” and “M3 - Relevance 
of the proposed pedagogy”, which was expected since Disperse Generation is a 5th 
year course, therefore the perception of students and graduates should not be 
considerably different. 
The scores by Academics and Employers highlight the agreement among these 
stakeholders on metrics “M1-Strategic nature of the course”, “M2-Relevance of the 
proposed formation” and on the “M6-Evaluation of transfer”. Moreover, the perception 
of the Graduates on these metrics was also very similar (data not shown here). 
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Figure 5 – Parity plots of metric values for the pairs a) Graduates-Students and b) Academics-
Employers when piloting the assessment framework version 2.0. 
 
The overall assessment framework results are expressed through the six metrics 
and are plotted in Figure 6. 
 
a) 
b) 
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Figure 6 – iTeach assessment framework measurements for Disperse Generation course. 
 
Figure 6 shows that the Disperse Generation course was positively assessed 
by the stakeholders in 5 out of the 6 metrics of the assessment framework. Metrics 1-4 
and 6 are all ranked above 4, actually in the range 4.3-4.5, while metric 5 yielded a 
value of 3.0. The value of metric 5 means that in the current year the pedagogical 
methodology neither improved nor declined the teaching efficiency, which was 
expected since the pedagogical methodology has not changed compared to the 
previous years. This is important to “validate” the metric definition. 
The individual analysis of the responses that were used to calculate each metric, 
shown in Fig. 6, can also provide valuable insights for the course coordinator and/or 
programme director, as observed for instance in the following questions:  
• 1.2 – Does it cover all the needs expected from a course of this nature at this 
level? 
• 1.6 – Does this teaching unit (course) contribute to the attractiveness of the 
program for the formation of future graduates? 
• 2.1 – Is the content of the teaching unit (course) adequate? 
• 6.2 – Does the course provide the opportunity to combine theory and practice 
to analyse the problems encountered in professional life? 
• 6.5 – Does the course provide the opportunity to improve written and/or oral 
communication skills? 
• 6.7 – Does the course promote students’ management capabilities? 
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The Employers’ group assessment of the course in terms of responses to 
questions 1.2, 2.1 and 6.2 was lower than other stakeholders (cf. Table 4). This is 
recognised by the course coordinator, as the lack of time hinders the possibility to 
address other important topics not covered in the current programme in a highly 
technological and rapidly progressing field of knowledge. This could be achieved 
possibly through an introduction of another course, or with a course with a higher ECTS 
value. On the contrary, the Employers were more enthusiastic than other stakeholders 
in terms of question 1.6, considering that Disperse Generation course plays an 
important role in the Electrical and Computers Engineering programme attractiveness 
as it is a very timely topic with increasing interest mainly due to the promising future of 
low carbon economy and society electrification. From the feedback received, it would 
be interesting to promote a focus group with Employers to gather their ideas and 
discuss how would be possible to improve the course concerning these issues (i.e., 
course content, link between theory and practice, etc.). Such topics need to be further 
discussed in a future syllabus of the Electrical and Computers Engineering programme.  
Regarding questions 6.5 and 6.7, a noticeable disagreement between one of the 
stakeholder groups and the remaining was observed. In terms of question 6.5, it is worth 
clarifying that the teaching methodology, which is based on a project-based learning 
approach (2 projects per semester completed by groups of 2 students), favours 
students’ attitudes towards intensive discussion/research for the identification of good 
engineering solutions while making use of industrial software packages. On the other 
hand, the high number of students per semester (more than 50) under the responsibility 
of a single professor precludes the development of wider communication/presentation 
skills of the working groups. Nevertheless, report-writing skills are exploited to present 
the project work. In part, this context explains the Graduates’ score for question 6.5. In 
terms of responses to question 6.7, it is relevant to clarify that practical/applied views 
of industrial management topics related to Disperse Generation are discussed within 
the course through realistic examples, as well as within the projects during the 
semester. Therefore, it is not surprising that the employers see evidence of some 
management topics becoming transparently developed in students, since this is a 5th 
year course and they are encountering these graduates fresh from their degrees. 
However, the topic of management capabilities is not explicitly stated as part of the 
course, which explains the lower score provided by Academics to question 6.7. 
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Table 4 – Comparison of the scores given by stakeholders to selected questions for Disperse 
Generation course. 
Question Academics Graduates Employers Students 
1.2 4.5 4.4 4.1 N.A. 
1.6 4.5 4.7 4.8 N.A. 
2.1 4.7 4.6 4.2 4.6 
6.2 4.8 4.3 4.1 N.A. 
6.5 4.2 3.7 4.1 N.A. 
6.7 3.1 4.1 4.2 N.A. 
 
Finally, the Students were also asked to suggest the pedagogical approaches 
they considered to be useful for their understanding of Disperse Generation course 
contents (cf. Figure 7).  
 
 
Figure 7 – Number of students’ suggestions for alternative pedagogical approaches. 
 
Practical instruction via laboratory classes was the most frequently proposed 
pedagogical approach. The course coordinator also recognises that laboratory classes 
would be quite interesting given the technology-related contents of the course. 
However, the main problem is the lack of infrastructure available at FEUP, particularly 
to deal with renewable energy conversion technologies as well as grid control centres 
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mirroring real situations. The second most frequently proposed pedagogical approach 
was problem-based learning. Since this is one of the already adopted pedagogies (the 
other is traditional lectures), it shows that students agree with the course coordinator 
options and, consequently, strengthen the grade students attributed to metric “M4-
Perception of relevance of the pedagogical approach”, namely 4.5. 
The students’ perception regarding the level of difficulty of the course (and other 
related issues, e.g. effort done) can be evaluated by the assessment framework user 
based on the answers they provide to the following questions: 
• 2.3 – Is its duration / workload / ECTS appropriate? 
• 3.15 – Are methods of evaluating student work fair and appropriate? 
• 4.15 – Did the mark I obtained reflect my level of understanding / 
effort? 
 Considering the high scores given by students to these questions (i.e. 4.3, 4.4 
and 4.3, respectively), it can be assumed that the level of difficulty is well balanced by 
the relevance of the course in the programme, the assessment methods and by the 
marks they achieve.  
 
4 Conclusions 
A toolkit was developed to assess the teaching effectiveness of a teaching unit 
(course). The assessment framework has six dimensions, with three of them requiring 
inputs from employers, hence promoting a closer involvement of the industry and other 
organisations in the curriculum formulation toward the development of competencies 
that can lead to increased employability of graduates. The major limitation found during 
the piloting of the assessment framework was the low response rate, which, in addition 
to an asymmetric number of engaged stakeholders, can cause a biased metrics score. 
Nevertheless, after some reminders, response rates could be considerably increased. 
Hence, for piloting the assessment framework, the establishment of a clear 
communication plan is critical, particularly for engaging more academics and 
employers.  
The assessment framework is easy to implement and particularly useful to 
measure the impact that a change in the pedagogical approaches might have on the 
teaching efficiency and on the learning process. Moreover, it may be useful for 
benchmarking across higher education institutions as it enables clear identification of 
the effectiveness of course delivery using various pedagogical approaches. Still, the 
 20 
 
framework piloting can only be performed after the students have been assessed and 
not during the delivery of the given course.  
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